Enzymatic assay for quantitative analysis of (D)-2-hydroxyglutarate.
Levels of (D)-2-hydroxyglutarate [D2HG, (R)-2-hydroxyglutarate] are increased in some metabolic diseases and in neoplasms with mutations in the isocitrate dehydrogenase 1 (IDH1) and isocitrate dehydrogenase 2 (IDH2) genes. Determination of D2HG is of relevance to diagnosis and monitoring of disease. Standard detection methods of D2HG levels are liquid-chromatography-mass spectrometry or gas-chromatography-mass spectrometry. Here we present a rapid, inexpensive and sensitive enzymatic assay for the detection of D2HG levels. The assay is based on the conversion of D2HG to α-ketoglutarate (αKG) in the presence of the enzyme (D)-2-hydroxyglutarate dehydrogenase (HGDH) and nicotinamide adenine dinucleotide (NAD(+)). Determination of D2HG concentration is based on the detection of stoichiometrically generated NADH. The quantification limit of the enzymatic assay for D2HG in tumor tissue is 0.44 μM and in serum 2.77 μM. These limits enable detection of basal D2HG levels in human tumor tissues and serum without IDH mutations. Levels of D2HG in frozen and paraffin-embedded tumor tissues containing IDH mutations or in serum from acute myeloid leukemia patients with IDH mutations are significantly higher and can be easily identified with this assay. In conclusion, the assay presented is useful for differentiating basal from elevated D2HG levels in tumor tissue, serum, urine, cultured cells and culture supernatants.